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DEPARTMENT OF AGRICULTURE 
WESTERN AUSTRALIA 
EXPERIMENTAL SUMMARY 1986 
The ecology of skeleton weed (Chondrilla juncea) in western Australia. 
Survival and fecundity of wild radish (Raphanus raphanistrum) populations 
in lupin crops. 
Reproduction and seed persistence in Arum lily (Zantedeschia aethiopica). 
F.D. Panetta 
Weed Agronomy Branch 
Plant Research Division 
1. The ecology of skeleton weed in Western Australia. 
1.1 Afterripening and fates of field-stored skeleton weed seeds (86BA11) 
Objectives 
To assess levels of seed persistence of buried and surface-sown 
seeds in relation to summer rainfall events. To measure rates of 
loss of primary dormancy in relation to post-harvest storage 
conditions. 
Experimental 
Seeds produced by field-grown plants of both the narrow-leafed 
(Form A) and broad-leafed (Form C) forms of skeleton weed were 
collected at monthly intervals beginning in January. Following 
bulking according to form, seeds were sown in pots both at 1 ern 
depth and on the surface, stabilized by net-held litter (at 
Narernbeen and Badgingarra). Separate tests were made for primary 
dormancy, germination rates and temperature responses of freshly 
collected seeds, and were repeated after various periods of storage 
both in the laboratory .(20°C constant) and in the field. 
Results 
With the exception of the March sowing at Badgingarra, the 
persistence of buried seeds was generally very low (Table 1.1.1). 
The seemingly anomalous results from Badgingarra were due to the 
inadvertent use of a non-wetting sand when setting up the pots. 
For surface-sown seeds, persistence was low for the January 
sowings, presumably due to major falls of rain at Narernbeen (47 mm) 
and Badgingarra (75 mm) late in February. The numbers of viable 
seeds remaining on the soil surface at the end of May increased 
markedly for later sowings, however (Table 1.1.1). 
Table 1.1.1. Germination of seeds of skeleton weed in relation to sowing 
date. Trial terminated 21 May 1986. 
Cumulative number Percentage germinated · 
Date of of effective rainfall Buried Surface-sown 
Site sowing events* and total 
rainfall (mm) Form A Form c Form A Form C 
Narernbeen 28/1/86 6 ( 88) lOO a loo a 73e 87d 
Narernbeen 26/2/86 5 ( 42) 78e ne 22i 3lh 
Narernbeen 25/3/86 4 ( 36) 86d 97c 4j 5j 
Badgingarra 29/1/86 8 (172) 99b 99b 98 bc lOO a 
Badgingarra 27/2/86 7 ( 96) 87d 85d 4lg 59f 
Badgingarra 26/3/86t 6 ( 83) 2 2 9 17 
* Total amounts > 2. 5 mm. 
t Seeds sown into a non-wetting sand. 
For means followed by the same letter, values following arc-sine 
transformation are not significantly different at P = 0.05. 
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Although minor rainfall events were insufficient to promote 
germination of surface-sown seeds, high levels of germination 
occurred in shallowly-buried seeds following rainfall events of 
5.0 mm or less (Table 1.1.2). This was due, in part, to moderate 
soil temperatures in the first two days after rainfall 
(Table 1.1.2), which were measured following events as early as 
February (results not presented). 
Table 1.1.2. Germination of seeds of skeleton weed following individual 
rainfall events at Narembeen. 
Date of 
rainfall 
event 
Amount 
of 
rainfall 
(mm) 
Mean and 
maximum soil 
temperatures (°C) 
following rainfall 
0-24 h 24-48 h 
Form 
A 
Percentage germination 
Buried Surface-sown 
67. 8a 5.4c 
19 March 1986 5.0 16.8 ( 24 .1) 19.2 (30.5) 
c 58.1 b 
A 92.9a 
2 April 1986 4.2 20.4 (24.1) 21.0 (29.0) 
c 93.8a 
For individual events, means followed by the same letter are not 
significantly different at P = 0.05. 
4.oc 
4 .ob 
8.5b 
Levels of primary dormancy did not exceed 4% for any of the bulk 
seed collections, so that it was not possible to obtain an estimate 
fo the time course of dormancy loss in field-stored seeds. There 
was no evidence that induction of secondary dormancy occurred under 
field conditions, however. 
A significant (P < 0.05) third order interaction was observed 
between the factors of form x collection date x duration of storage 
with regard to rates of seed germination. While germination rates 
of seeds of both forms collected in January and February either 
remained the same or increased following field storage, marked 
decreases were observed following storage of seeds collected in 
March (Table 1.1.3). 
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Table 1.1.3. The effects of duration of field storage upon germination rates 
of skeleton weed seeds. 
Date of Duration of storage (months)* 
collection Form 1 2 3 4 
January 15, 1986 A 111 110 108 116 
c 93 113 106 102 
February 4, 1986 A 157 99 121 
c 129 98 112 
March 11, 1986 A 56 81 
* 
c 71 50 
Values (%) are relative to the germination of freshly harvested seeds 
after 24 h at 25°C. 5% LSD (form x collection date x storage duration) = 
23. 
1.2 
The temperature responses of all collections were generally very 
broad, both in darkness and when exposed to intermittent light. 
Seeds from some collections, however, demonstrated reduced 
germination at temperatures over 30°C just after collection. The 
effects of either laboratory or field storage were to decrease the 
level of inhibition by high temperatures (results not presented) • 
Predation on seeds of skeleton weed (86BA10) 
Objectives 
To measure rates of removal of skeleton weed seeds by ants in 
paddocks during summer and autumn, and to compare rates of removal 
of seeds of this species with those for annual ryegrass. 
Experimental 
Seed depots were established at 5 m spacings in two 4 x 5 grids on 
December 30, 1985. On one grid, 20 seeds of ryegrass plus 
20 irradiated seeds of skeleton weed were placed in each depot. In 
the other grid, separate lots of irradiated and non-irradiated 
ryegrass seeds were distributed. Counts of remaining seeds were 
made for 24 h at approximately 2 h intervals. The experiment was 
repeated on April 8, 1986. 
Results 
Seed-harvesting ants showed no preference for annual ryegrass over 
skeleton weed on either occasi0n (Table 1.2.1). The reductions in 
levels of seed harvesting which occurred on the second sampling 
date appeared to be due to the prolific seeding of stinkgrass, 
which had germinated following a major rainfall event (47 mm) in 
late February and then quickly completed its life cycle. 
Irradiation of seeds had no consistent effect upon choices made by 
the ants. 
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Table 1.2.1. Removal of seeds of skeletion weed and ryegrass by 
seed-harvesting ants. Values are percentages removed over a 
24 h period. 
Experimental periods 
Species December 30-31, 1985 April 8-9, 1986 
Skeleton weed 
Ryegrass 
Values followed by the same letters do not differ significantly at 
p = 0.05. 
1.3 The effects of wetting/drying cycles upon the fates of skeleton 
weed seeds (84PE42) 
Objectives 
To assess the tolerance of young seedlings to dehydration and to 
determine the relative emergence and early growth characteristics 
of pre- and ungerminated seeds. 
Experimental 
-
Seeds of Forms A and C were wetted for sufficient durations to 
allow different stages of germination, from the radicle just 
emerging to a total hypocotyl length of 5 mm. Seedlings were then 
dried at 20°C or 50°C. Dried seedlings were either rewetted in 
petri dishes to observe further development or were sown in pots in 
the glasshouse for evaluation of establishment potential. 
Results 
With increasing degree of radicle protrusion, seedlings rapidly 
lost the ability to reinitiate growth following temporary 
dehydration (Table 1.3.1). Death of the root tip resulted when 
seedlings whose radicles had emerged to lengths of ~ 1 mm were 
dried. However, these plants were able to form adventitious root 
systems following rehydration. Relatively few seedlings were able 
to resume primary root growth after drying (Table 1.3.1). The 
effect of drying temperature on the number of seedling deaths was 
significant for the youngest seedlings only, particularly for those 
of Form C. 
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Table 1.3.1. The effects of developmental stage and drying temperature upon 
the subsequent fate of skeleton weed seedlings. 
Length of Type of root system* 
radicle Seedling 
Form 
A 
c 
A 
c 
protrusion 
(mm) 
0-1 
0-1 
1-2 
1-2 
Adventitious 
20°C 50°C 
21a 18a 
13a 12a 
3Qb 32b 
7a 24ab 
Normal/abnormal death 
20°C 50°C 20°C 50°C 
ssa 59a lsab 9ab 
68ab 78b 19b 6a 
2a 2a 68a 66a 
la oa 92bc 76ac 
* Results are per cent of seedlings. Within individual stage x fate cells, 
means followed by the same letter are not significantly different at 
p = 0.05. 
More than 50% of the ungerminated seeds of both forms of skeleton 
weed gave rise to established plants, whether surface-sown or 
buried at 1 cm. Establishment from previously dehydrated seedlings 
was minimal in all cases, however (Table 1.3.2). 
Table 1.3.2. The effect of temporary dehydration on the establishment of 
skeleton weed seedlings. 
Treatment 
Dehydrated* 
Control 
Dehydrated 
Control 
Form 
A 
A 
c 
c 
'percentage establishment 
Buried Surface-sown 
2.oa 
68.8b 
7 .oa 
54.4b 
4.4a 
58.lb 
3.2a 
ss.ab 
* Seedlings were dried when radicle lengths were ~ 1 mm. Means followed 
by the same letter are not significantly different at P = 0.05. 
1.4 Skeleton weed demographic studies (84BA17) 
Objectives 
To determine the regularity with which seedling establishment 
occurs under field conditions and how the probability of 
establishment is affected by the time of germination and the 
presence of competing species. To follow the long-term fates of 
plants which establish from experimental sowings. 
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Experimental 
Separate sowings of Forms A and c were made during April, May and 
June, 1986 at Badgingarra and Narembeen. Newly emerged seedlings 
were mapped and their fates followed subsequently at fortnightly 
intervals. In half of the sowings, annual species were removed by 
hand. 
Results 
The most striking finding of this year's work was the virtual 
failure of all three sowinqs at Narembeen (Table 1.4.1). In all 
cases at this site, heavy rainfall following sowings caused 
persistent waterlogging of the surface layers of the soil. 
Excavations of the buried seeds indicated that while germination 
had occurred, seedlings had damped off prior to emergence. This 
result was restricted to the Narembeen site and was due to the 
duplex nature of the soil, with a dense sandy clay at approximately 
45 cm. At Badgingarra, where the sowings were made into a 
relatively deep sand, the levels of emergence (Table 1.4.1) were 
comparable to those which occurred in a similar experiment in 1985 
(see 1985 Experimental Summary). 
Table 1.4.1. Emergence from buried seeds of skeleton weed during 1986. 
Site Sowing date Emergence (%) 
Form A Form C 
Narembeen 
Narembeen 
Narembeen 
Badgingarra 
Badgingarra 
Badgingarra 
8 April 
20 May 
16 June 
10 April 
7 May 
3 June 
1.0 
0 
0 
37.6 
28.4 
21.9 
0.3 
0 
0 
33.5 
16.3 
27.1 
At Badgingarra, most emergence resulted from the sowings which were 
made in April and May (Table 1.4.2). Only minor pulses of 
emergence were observed after June, although the low numbers of 
seedlings which emerged as late as October in Form A are of 
ecological interest, since they arose from seeds which had 
maintained some sort of dormancy in soil which had been 
intermittently moist. 
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·Table 1.4.2. Distribution of emergence from combined sowings at Badgingarra 
during 1986. Values given are percentages of total emergence. 
Census date Form A Form C 
21/ 5/86 69.9 63.5 
3/ 6/86 2.0 0.7 
18/ 6/86 12.4 23.1 
3/ 7/86 7.5 10.0 
17/ 7/86 2.3 1.2 
31/ 7/86 1.6 0.9 
14/ 8/86 2.7 0.5 
27/ 8/86 1.2 0.2 
15/10/86 0.3 0.0 
While the time courses of mortality appeared to be similar for 
weeded and non weeded populations of both forms of skeleton weed 
(Table 1.4.3), analysis of the survivorship curves using the 
logrank method indicated that the non weeded populations 
demonstrated significantly lower mortality than did populations in 
which the seedlings of annual species were removed (P < 0.5, 0.01 
for Forms A and C, respectively). This ·result is probably due 
either to seedling damage incurred by weeding or to the absence of 
beneficial microsite effects in weeded plots. The most abundant 
annual species were sub clover and silvergrass. Since the 
respective maximum covers of 'these species averaged only 33.4% and 
21.2% in unweeded plots, it is not likely that either or both 
species would have been able to exert much of a competitive effect 
upon deep-rooted skeleton weed seedlings. Final levels of survival 
(Table 1.4.3) are probably underestimates, since beyond October 
seedlings may shed their leaf area and appear to be dead, yet 
resprout following late summer or autumn rains (see 1986 PRD Annual 
Report) • 
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Table l. 4. 3. Survival of skeleton weed seedlings in relation to removal of 
annual weeds at Badgingarra during 1986. Data for the largest 
cohorts are presented and values given are percentages. 
Form A Form C 
Census date Weeded Not weeded Weeded Not weeded 
21/5/86 
3/6/86 
18/6/86 
3/7/86 
17/7/86 
31/7/86 
14/8/86 
27/8/86 
18/9/86 
30/9/86 
15/10/86 
28/10/86 
11/11/86 
25/11/86 
9/12/86 
(n = 765) (n = 847) (n = 438) (n = 492) 
lOO lOO lOO lOO 
63.8 70.1 51.6 64.4 
39.6 50.6 28.3 37.8 
16.3 22.7 13.5 22.8 
4.4 9.2 6.4 15.2 
4.2 8.1 6.2 14.0 
3.8 7.7 5.9 13.8 
3.3 7.4 5.7 13.8 
1.4 4.8 5.0 10.0 
1.3 4.4 5.0 9.1 
1.3 4.1 5.0 8.5 
1.3 3.2 4.8 7.3 
1.0 2.1 3.9 6.7 
0.8 0.5 1.8 3.3 
0.8 0.2 1.4 2.8 
General Comments 
Due to their relative lack of dormancy, skeleton weed seeds which 
achieve shallow burial have a high likelihood of germination 
following unseasonal rainfall; those which are produced early 
during a reproductive episode (December/January) are least likely 
to persist until the autumn break when follow-up conditions are 
favourable to seedling establishment. Seeds which remain on the 
surface are more likely to persist, due to rapid dehydration 
following unseasonal rainfall events, but are prone to predation by 
seed-harvesting ants. Both factors (unseasonal germination and 
predation) may account for the loss of a considerable proportion of 
annual seed production. There is very little evidence that 
dehydrated seedlings are able to resume growth and establish 
following rehydration. 
Newly germinated seeds are highly susceptible to damping off in 
soils whose water content is greater than field capacity. This 
phenomenon has been observed on a duplex soil and is dependent upon 
the amount of rainfall which is received during autumn and early 
winter; on a duplex soil at Narembeen there was virtually no 
emergence during a well-defined break in 1986, but substantial 
levels of emergence during the drought-declared year of 1985 (see 
1985 Experimental Summary) • Even under conditions which favour 
emergence, pre-emergence seed losses are very high - commonly in 
the order of 70 - 80%. Competition from annual weed species may 
rarely have a strong effect upon the survival of skeleton weed 
seedlings in the Western Australian wheatbelt. 
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2. Survival and fecundity of wild radish populations in lupin crops 
2.1 Radish control in lupins (86N085) 
Objectives 
To assess the effects of herbicide application and presence of crop 
upon radish survival and seed production. To determine if plants 
which escape control are solely late germinators. 
Experimental 
Emergence, seedling survival and seed production were monitored in 
40 x 40 cm permanent quadrats at fortnightly intervals following 
the establishment of dry- .and wet- sown lupin crops (cv. Illyarrie) 
at Goomalling. Lupins were sown at a rate of 80 kg ha-1, 
following superphosphate topdressing at 150 kg ha-1 • 
Herbicide treatments applied were: 
1. 
2. 
3. 
4. 
Simazine 1.5 L ha-1, incorporated with sowing (IWS) 
(= sprayed) • 
Simazine + atrazine 
Simazine 1.5 L ha-1 
(= P.E. X 1). 
at 0. 75 + 0. 75 L ha-1 (IWS) • 
(IWS) + 0.75 L at 4 weeks post emergence 
Simazine 1.5 L ha-1 (IWS) + 0.75 L at 4 and 8 weeks post 
emergence (= P.E. x 2) or at 4, 8 and 12 weeks post emergence 
(= P.E. X 3) • 
Seed proauction was estimated by counting the number of seeds per 
fruit when fruits were at least 4 weeks old (after the major period 
of fruit abortion). Stylar tissue was removed by clipping after 
counts had been made, in order to avoid double counting. Visual 
estimates indicated that predispersal seed loss was less than 5%. 
Results 
Emergence of radish seedlings in the dry-sown crop was highly 
synchronised, as 80% of the total emergence occurred within 2 weeks 
following sowing of the crop, and 86.5% within 4 weeks. In the 
wet-sown crop, however, the pattern of emergence was more 
continuous, with approximately 49% of the total emergence occurring 
within 3 weeks following sowing and another 40% occurring during 
the subsequent fortnight (Table 2.1.1). 
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Table 2.1.1. Distribution of emergence between the first two cohorts of wild 
radish in a dry-sown (sown May 7, 1986) and wet-sown (sown 
May 28, 1986) lupin crop. 
Sowing date 
May 7, 1986 
Treatment 
unsown unsprayed 
sown unsprayed 
unsown sprayed 
sown sprayed 
simazine + atrazine 
P.E. X 1 
P.E. X 3 
Mean 
May 28, 1986 unsown unsprayed 
sown unsprayed 
unsown sprayed 
sown sprayed 
simazine + atrazine 
P.E. X 1 
P.E. X 3 
Mean 
To·tal no. 
of 
cohorts 
4 
5 
8 
8 
8 
8 
8 
7.0 
6 
6 
7 
7 
6 
6 
6 
6.3 
Percentages of total emergence 
Cohort 1 
86.3 
87.1 
86.3 
73.4 
71.0 
77.2 
79.5 
80.1 
44.3 
37.6 
38.4 
34.4 
41.5 
40.8 
40.4 
39.6 
Cohort 2 
10.4 
9.6 
3.9 
5.2 
8.9 
3.6 
3.3 
6.4 
44.3 
40.6 
36.5 
42.2 
34.8 
35.9 
32.6 
38.1 
Cohorts 1-2 
96.7 
96.7 
90.2 
78.6 
79.8 
80.8 
82.8 
86.5 
88.5 
78.2 
74.8 
76.6 
76.3 
76.6 
73.0 
77.7 
Initial levels of seedling mortality were lower for the second and 
third cohorts than for the first cohort of radish in sprayed 
sub-treatments within the dry-sown crop (Table 2.1.2). This 
pattern did not hold for radish cohorts in the wet-sown crop, 
however (Table 2.1.3). 
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Table 2.1.2. Early survival of wild radish seedlings in relation to planting I and herbicide sub-treatments in a dry-sown lupin crop 
established on May 7, 1986. Values given are percentages. 
(a) Unsown unsprayed I 
Cohort no./No. of seedlings I Census date 1/183 2/23 3/5 
23/5/86 100 I 
6/6/86 98.4 100 
17/6/86 98.4 100 100 
I 2/7/86 96.2 lOO lOO 16/7/86 96.2 100 100 
(b) Sown unsprayed I 
Cohort no./No. of seedlings I 
Census date 1/209 2/23 3/4 
23/5/86 100 I 
6/6/86 97.1 lOO 
17/6/86 96.2 100 100 I 2/7/86 94.7 lOO lOO 
16/7/86 94.7 100 100 
(c) Unsown sprayed I 
Cohort no./No. of seedlings I 
Census date 1/416 2/19 3/14 
I 
23/5/86 100 
6/6/86 5.8 100 I 17/6/86 3.1 31.6 100 
2/7/86 2.4 26.3 42.9 
16/7/86 2.2 21.0 4 2. 9 
I 
(d) Sown sprayed 
I 
Cohort no./No. of seedlings 
Census date l/267 2/19 3/25 
I 
23/5/86 100 
I 6/6/86 6.0 100 17/6/86 3.8 31.6 100 
2/7/86 3.0 5.3 56.0 
16/7/86 2.6 5.3 36.0 I 
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I Table 2.1.2. continued ••• 
(e) Sown (simazine + atrazine) 
I Cohort no./No. of seedlings 
Census date 1/264 2/33 3/28 
I 
23/5/86 100 
I 6/6/86 5.3 100 17/6/86 3.8 63.6 100 
2/7/86 3.8 42.4 42.9 
I 16/7/86 3.0 36.4 32.1 
(f) Sown P.E. x 1 
I 
Cohort no./No. of seedlings 
I Census date 1/387 2/18 3/24 
I 
23/5/86 100 
6/6/86 3.9 100 
17/6/86 1.8 27.8 100 
2/7/86 1.8 11.1 29.2 
I 16/7/86 1.8 o.o 16.7 
I (g) Sown P.E. x 3 
I 
Cohort no./No. of seedlings 
Census date l/264 2/11 3/15 
I 23/5/86 100 6/6/86 7.6 100 
17/6/86 3.8 45.4 100 
I 2/7/86 3.0 o.o 20.0 16/7/86 2.3 o.o 13.3 
I 
I 
I 
I 
I 
I 
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Table 2.1.3. Early survival of wild radish seedlings in relation to planting I and herbicide sub-treatments in a wet-sown lupin crop established 
on May 29, 1986. Values given are percentages. 
(a) Unsown unsprayed I 
Cohort no./No. of seedlings I Census date 1/81 2/81 3/11 
17/6/86 100 I 2/7/86 lOO lOO 
16/7/86 100 98.6 100 
30/7/86 lOO 97.1 lOO I 13/8/86 100 9 7.1 100 
(b) Sown unsprayed I 
Cohort no./No. of seedlings I 
Census date 1/64 2/69 3/15 
17/6/86 100 I 
2/7/86 lOO 100 
16/7/86 100 98.6 100 I 30/7/86 lOO 97.1 100 
13/8/86 100 97.1 100 
(c) Unsown sprayed I 
Cohort no./No. of seedlings I 
Census date 1/61 2/58 3/11 
17/6/86 100 
I 
2/7/86 62.3 lOO 
I 16/7/86 39.3 44.8 100 30/7/86 32.8 31.0 54.6 
13/8/86 32.8 29.3 45.4 
I 
(d) Sown sprayed 
I 
Cohort no./No. of seedlings 
Census date 1/53 2/65 3/10 
I 
17/6/86 100 
2/7/86 39.6 100 I 16/7/86 22.6 27.7 100 
30/7/86 18.9 12.3 40.0 
13/8/86 18.9 9.2 30.0 I 
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Table 2.1.3. continued ••• 
(e) 
(f) 
(g) 
Sown (simazine + atrazine) 
Cohort no./No. of seedlings 
Census date 1/49 2/41 3/12 
17/6/86 100 
2/7/86 24.5 100 
16/7/!Hi 14.3 31.7 lOO 
30/7/86 10.2 22.0 66.7 
13/8/86 8.2 22.0 41.7 
Sown P.E. x 1 
Cohort no./No. of seedlings 
Census date 1/75 2/66 3/10 
17./686 100 
2/7/86 36.0 lOO 
16/7/86 8.0 13.6 100 
30/7/86 2.7 1.5 50.0 
13/8/86 1.3 1.5 20.0 
Sown P.E. x 2 
Cohort no./No. of seedlings 
Census date 1/72 2/58 3/14 
17/6/86 100 
2/7/86 3 7. 5 100 
16/7/86 9.7 17.2 100 
30/7/86 8.3 1.7 57.1 
13/8/86 4.2 1.7 21.4 
For radish plants in both the dry-sown and wet-sown crops, the 
probability of reproduction generally decreased with later time of 
emergence (Tables 2.1.4 and 2.1.5). For these tables, cohorts 
1 and 2 were defined at 2 and 4 weeks after sowing, respectively, 
in the dry-sown crop and at 3 and 5 weeks after sowing, 
respectively, in the wet-sown crop. Of the total number of radish 
plants which emerged later than 5 weeks post sowing in the wet-sown 
crop, only 3 (less than 0.5%) survived to reproduce. Analysis of 
variance of the probabilities of reproduction indicated highly 
significant (P < 0.001) interactions between the effects of time 
of sowing and sub-treatments and between sub-treatments and the 
time of radish emergence. 
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Table 2.1.4. Transition probabilities for wild radish seedlings in a dry-sown 
lupin crop. 
Cohort 
no. 
1 
2 
Date of Sub-treatment Flowering Fruiting Repro-
first census duction 
May 23, 1986 unsown unsprayed 0.699 0.881 0.620 
sown unsprayed 0.468 0.672 0.341 
unsown sprayed 0.004 1.000 0.004 
sown sprayed 0.007 1.000 0.007 
simazine + atrazine 0.016 1.000 0.016 
P.E. X 1 0.003 1.000 0.003 
P.E. x 3 o. 000 0.000 0.000 
June 6, 1986 unsown unsprayed 0.390 0.542 0.233 
sown unsprayed 0.207 0.333 0.100 
unsown sprayed 0.067 0.500 o. 033 
sown sprayed o.ooo o.ooo o.ooo 
simazine + atrazine 0.104 0.667 0.071 
P.E. X 1 o. 000 o.ooo 0.000 
P.E. x 3 o.ooo o.ooo 0.000 
In the absence of chemical treatment, the effect of the crop upon 
the probability of radish reproduction was inconsistent. For both 
cohorts in the dry-sown treatment, the proportions of the radish 
populations which survived to reproduce were significantly lower 
(P < 0.05) in the presence of the crop (Table 2.1.4). In the 
wet-sown treatment, however, the proportion of the radish 
population which reproduced was actually higher (P < 0.05) in the 
presence of the crop for the first cohort, and not significantly 
different for the second cohort (Table 2.1.5). 
The effects of simazine and atrazine (0.75 + 0.75 L) upon the 
reproductive potential of radish plants was generally less than 
that of simazine alone (1.5 L). No plants reproduced with post 
emergence applications of simazine, with the exception of the first 
cohort in the dry-sown treatment, where only 0.3% of the total 
emergence survived through to reproduction (Table 2.1.4). 
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Table 2.1.5. Transition probabilities for wild radish seedlings in a wet-sown 
lupin crop. 
Cohort 
no. 
1 
2 
Date of 
first census 
June 17, 1986 
July 2, 1986 
Sub-treatment 
unsown unsprayed 
sown unsprayed 
unsown sprayed 
sown sprayed 
simazine + atrazine 
P.E. X 1 
P.E. X 2 
unsown unsprayed 
sown unsprayed 
unsown sprayed 
sown sprayed 
simazine + atrazine 
P.E. X 1 
P.E. X 2 
Flowering 
0.838 
0.974 
0.082 
0.036 
0.079 
0.000 
0.018 
0.852 
0.682 
0.063 
0.023 
0.060 
0.000 
o.ooo 
Fruiting 
0.834 
0.908 
0.556 
o.ooo 
1.000 
o.ooo 
o.ooo 
0.660 
0.652 
0.500 
0.500 
0.500 
0.000 
o.ooo 
Repro-
duction 
o. 710 
0.885 
0.052 
0.000 
0.079 
0.000 
o.ooo 
o. 58 3 
0.456 
0.033 
0.014 
0.015 
0.000 
0.000 
With regard to the seed production of surv1v1ng radish plants, a 
significant (P < 0.05) interaction was found between time of 
sowing and sub-treatments, largely due to the higher seed 
production of radish plants which occurred in the wet-sown 
sub-treatments (Tables 2.1.6 and 2.1.7). It is not feasible to 
attempt to draw any statistically based conclusions on the relative 
effectiveness of the individual sub-treatments due to the generally 
low plant numbers involved. It is apparent, however, that where 
large numbers of radish seeds were produced in the sown and sprayed 
sub-treatments, these were usually due to the efforts of a few 
large plants which had escaped the control measures. 
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Table 2.1.6. Seed production by the first cohorts of wild radish within a 
dry-sown (sown May 7, 1986) and wet-sown (sown May 28, 1986) 
lupin crop. 
Sowing date Sub-treatment 
Total seed 
production 
per 0.8 m2 
No. of 
reproductive 
plants 
Seeds produced 
per plant 
May 7, 1986 unsown unsprayed 10,680 137 78 
sown unsprayed 5,000 68 73 
unsown sprayed 1,690 2 846 
sown sprayed 158 2 79 
simazine + atrazine 4,500 4 1,120 
P.E. X 1 237 1 237 
May 28, 1986 unsown unsprayed 20,850 58 357 
sown unsprayed 15,340 52 296 
unsown sprayed 8,960 4 2,240 
sown sprayed 0 0 0 
simazine + atrazine 8,870 3 2,960 
Table 2.1.7. Seed production by the second cohorts of wild radish within a 
dry-sown (sown May 7, 1986) and wet-sown (sown May 28, 1986) 
lupin crop. 
Sowing date Sub-treatment 
Total seed 
production 
per 0.8 m2 
No. of 
reproductive 
plants 
Seeds produced 
per plant 
May 7, 1986 unsown unsprayed 
sown unsprayed 
unsown sprayed 
27 5 5 
May 28, 1986 
sown sprayed 
simazine + atrazine 
unsown unsprayed 
sown unsprayed 
unsown sprayed 
sown sprayed 
simazine + atrazine 
General comments 
158 
0 
2,260 
3,410 
4,510 
2,660 
528 
3 
1 
0 
3 
45 
30 
2 
1 
1 
158 
0 
754 
76 
150 
1,330 
528 
3 
During 1986, as in the related 1985 trial at Meckering (85M046), 
the vast majority of plants which survived long enough to reproduce 
emerged within a month of crop establishment. I have yet to obtain 
any evidence for the importance of staggered germination to the 
reproduction of wild radish in Western Australian lupin crops -
under local conditions this species appears to behave similarly to 
any other annual crop weed, in that seedlings which emerge more or 
less simultaneously with the crop have the highest potential 
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3 0 
reproductive output. It is clear that the most fecund plants are 
those which escape the initial control measures, presumably through 
uneven application and/or incorporation of soil-active herbicides, 
and that post emergence herbicide applications are generally 
effective in controlling these escapes. 
Reproduction and seed persistence in Arum lily 
3.1 Seed production and seed persistence in Arum lily (86PE56) 
Objectives 
To determine whether Arum lily seeds persist for 12 months in the 
soil. To quantify parameters of seed production in different 
populations of Arum lily. 
Experimental 
During November 1985, prior to shedding of the current season's 
seed crop, soil samples (20 x 20 x 15 cm) were taken within dense 
Arum lily populations at Wonnerup, Margaret River and Denmark 
(15 samples per site) • Samples were returned to the laboratory 
where they were washed and/or sieved and the residual organic 
matter was investigated for Arum lily seeds. 
Collections of ripe infructescences were made from the same 
populations during the middle of January, 1986. From each 
collection, a representative sample of 15 infructescences was taken 
and counts were made of the numbers of developed and undeveloped 
fruits per infructescence, and the number of seeds per developed 
fruit. 
Results 
No viable seeds were found in any of the soil samples, indicating 
that maximum persistence of Arum lily seeds under field conditions 
is less than 12 months. 
Significant differences (P < 0.05) were observed between sites 
with regard to fruit numbers and fruit development (Table 3.1.1). 
Such differences were small and unlikely to be ecologically 
significant, however. 
Table 3.1.1. Seed production characteristics for field-grown Arum lily plants. 
Collection 
site 
Wonnerup 
Margaret River 
Denmark 
No. of 
fruits 
per 
inf::uctescence 
No. of 
seeds 
per 
fruit 
No. of 
seeds 
per 
infructescence 
Percentage of 
developed 
fruits per 
infructescence 
In any column, means followed by the same letter are not significantly 
different at P = 0.05. 
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3.2 Germination studies on fresh and stored seeds of Arum lily (86PE57) 
Objectives 
To determine dormancy levels, temperature and light responses of 
freshly collected Arum lily seeds. To assess the degree of change 
in these variables that occurs following storage under different 
conditions. 
Experimental 
Replicates (3 x 20) of fresh seeds of Arum lily were set to 
germinate in a 2 x 2 x 5 factorial experiment corresponding to 
(~ testa) x (~ light) x (5 temperature regimes). This experiment 
ran for eight weeks, with germinated seeds being removed 
periodically in the treatments which were exposed to light. The 
viability status of ungerminated seeds was determined by 
tetrazolium staining at the end of the experiment. 
Bulk lots of fresh seeds were then stored dry for 15 weeks at 25°C 
and 15/40°C. After storage they were tested as before, with the 
exception that their testae were left intact and they were 
maintained in intermittent light at a reduced range of temperatures. 
Results 
Fresh seeds germinated more readily at low temperatures (5/15 and 
10/20°C) (Table 3.2.1). The vast majority of seeds wh6se testae 
were removed rotted and there was no evidence of a light 
requirement under any conditions. 
Table 3.2.1. Temperature responses of freshly collected Arum lily seeds. 
Collection Temperature regime 
site 5/15 10/20 15/25 20/30 27/35 
Wonnerup 84.2 (67.3) 88.2 (71.7) 61.7 (53.8) 14.2 (21.4) 0.0 (0.0) 
Margaret River 40.0 (39.0) 40.0 (39.0) 28.3 (31.4) 3.3 (7.4) 0.8 (2.2) 
Denmark 24.2 (28.6) 25.0 (29.5) 20.8 (26.8) 1.6 (4.3) o.o (0.0) 
Mean values following arc-sine transformation are given in parentheses. 
5% LSD (site x temperature) for transformed data = 10.4. 
Significant (P < 0.05) changes in dormancy status were noted 
following storage of seed collections from Margaret River and 
Denmark, but not for the collection from Wonnerup, whose dormancy 
level was initially very low (Table 3.2.2). These differences were 
reflected by a highly significant (P < 0.001) site x storage 
interaction, and were paralleled by a similar interaction relating 
to loss of seed viability, where significant losses in viability 
occurred during storage for the Margaret River and Denmark 
populations only. Such rapid loss of seed viability may partially 
account for the observed lack of seed persistence under field 
conditions. No significant effect of storage temperature was 
observed. 
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Table 3.2.2. Changes in status of Arum lily seeds in relation to 15 weeks 
storage at 15/40°C. Seed testing was done at 10/20°C. Values 
given are· percentages. 
Collection Seed status 
site Germinated Dormant Inviable 
Fresh Stored Fresh Stored Fresh Stored 
Wonnerup 
Margaret River 
Denmark 
88. 3a 
41. 7b 
21. 7b 
76. 7a 
26. 7b 
25.ob 
20. oa 
71. 7bc 
75. oc 
Within individual status categories, means followed by the same letters 
do not differ significantly at P = 0.05, following arc-sine 
transformation. 
General Comments 
From limited experimental work it appears that Arum lily seeds are 
very short-lived and most likely to germinate under the low 
temperatures of autumn and winter. The evidence for relatively 
rapid loss of seed viability and lack of carryover of seeds between 
years is in accordance with field observations made by persons 
involved with controlling this weed: regeneration from seed does 
not occur soon after established plants are killed by application 
of Glean®. This is very encouraging with regard to the long-term 
effectiveness of chemical control measures. 
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